Modification of the actin interface of skeletal myosin subfragment-1 by treatment with dibromobimane.
Recently, by treating the head portion of skeletal myosin subfragment-1 (S1) with the bifunctional agent dibromobimane, we introduced an intramolecular covalent cross-link which resulted in the stabilisation of an internal loop in the heavy chain structure of the head [Mornet et al. (1984) Proc. Natl Acad. Sci. USA 82, 1658-1662]. In order to define the functional properties of this new S1 conformational state, we have first determined the experimental conditions for the optimum modification of S1 by dibromobimane. We finally settled on a 60% yield of cross-linked S1. Because the modification occurs between the 50-kDa and the 20-kDa tryptic heavy chain fragments which have been postulated to be involved in the interaction of native S1 with actin, we have investigated the association of dibromobimane-treated S1 with actin, using chemical cross-linking of their rigor complex with 1-ethyl-3-[3-(dimethylamino)propyl] carbodiimide. The cross-linked species obtained were analyzed by polyacrylamide gel electrophoresis and compared with those known for unmodified S1. The carbodiimide-catalyzed linkage between actin and dibromobimane-modified S1 led to a singlet protein band migrating with an apparent molecular mass of 155 kDa, in contrast to the usual doublet bands of 175 kDa and 185 kDa produced with native S1. This result suggests that a change has occurred at the actin interface on the dibromobimane-treated S1 heavy chain. The covalent complex generated by carbodiimide cross-linking between actin and dibromobimane-modified S1 (27-kDa + 50-kDa + 20-kDa fragments) was submitted to chemical hydrolysis with hydroxylamine. The nature of the products identified is consistent with the conclusion that the internal freezing of the heavy chain structure by dibromobimane induces the loss of the ability to cross-linkage of the actin site on the 20-kDa domain but does not affect the conformation of the second site on the 50-kDa segment, which becomes the unique actin region cross-linkable by actin.